BACKGROUND: The aim of the present study was to investigate the psychological influence of gender infertility diagnoses among men in couples about to start their first IVF or ICSI treatment. METHODS: The study was a part of a prospective study of 65 men with male infertility diagnosis and 101 men in couples with female, mixed and unexplained infertility diagnoses. Of the 200 men invited, 166 agreed to participate (83% response rate). The men answered questionnaires concerning psychological and social factors on three occasions, at the information meeting held 2-4 weeks prior to first treatment, 1 h before oocyte retrieval and 2 weeks after the pregnancy test. RESULTS: The main findings of this study gave no indication that male infertility influenced men negatively concerning their experience of infertility, view of life and relationships and psychological well-being. We found that men with a male factor infertility diagnosis reacted in a similar way as compared with men in couples where the diagnosis was female, mixed or unexplained infertility. CONCLUSIONS: In general, men are well adjusted with regard to a first IVF/ICSI treatment cycle, independent of gender infertility diagnoses.
Introduction
The development of the intracytoplasmic sperm injection (ICSI) technique in the early 1990s (see Palermo et al., 1992) represented a major step forward in enabling infertile men to father a biological child. Before the introduction of ICSI, several studies indicated that men with male infertility experienced more negative emotional responses than did men in couples with female, mixed or unknown infertility. Nachtigall et al. (1992) found that men with male infertility experienced perceived loss of physical potency and poor self-esteem and feelings of stigma. Connolly et al. (1987 Connolly et al. ( , 1992 found elevated distress in cases of male infertility and assumed that male infertility could create particular difficulties for the couple. Glover et al. (1994) reported high anxiety levels before the first consultation at a male sub-fertility clinic and concluded that the patients experienced a high level of psychological distress.
Results from more recent studies, after the introduction of ICSI, found less psychological distress in relation to male infertility. Pook et al. (2002) and Pook and Krause (2005) found no impact of infertility diagnoses on distress scores either among men attending an andrological clinic for fertility workup or at follow up some months later. Nor did Dhillon et al. (2000) find any difference in psychological well-being and coping between fertile men with currently pregnant wives and men with unexplained or male infertility in couples undergoing insemination. When studying men undergoing their first IVF or ICSI treatment with daily monitoring, Boivin et al. (1998a) found, in a small study, that the mens' psychological reactions were similar except that the ICSI patients showed marginally more anticipatory anxiety on the days prior to oocyte retrieval, possibly attributable to the uncertainty of fertilization.
Studies comparing women and men have found women react more strongly overall (Beaurepaire et al., 1994; Boivin et al., 1998b; Hjelmstedt et al., 1999; Verhaak et al., 2005; Holter et al., 2006) . Kowalcek et al. (2001) found that men with male infertility activate coping strategies less often than men with idiophatic, female or mixed infertility, but concluded that gender and role expectations can make the women become the sole sufferers in the context of this type of treatment. Newton et al. (1999) reported higher global stress and more social and sexual concern in both men and women in couples with male infertility than in couples with female infertility, but also that women experienced greater global stress overall than men.
In a study from Taiwan, Lee et al. (2001) compared infertility distress, marital and sexual satisfaction among husbands and wives related to gender infertility diagnoses. No differences were noted among husbands regardless of male or female diagnosis, but they found higher distress among wives with female infertility.
However, some studies in this field suggest that mens' experiences of infertility are connected to threats to their masculinity, potency and manhood as well as feelings of role failure (Nachtigall et al., 1992; Mahlstedt, 1994; Edelmann et al., 1994) , and Glover et al. (1998) propose: 'That subfertile men are anxious suggests that their experience is perceived more in terms of threat than loss ' (p. 1406) .
These views may depend on socially constructed gender roles as well as biological reality. Gannon et al. (2004) investigated media reports concerning male infertility and found that the media construct stereotypical masculinity and male infertility is conflated with impotence.
It might thus be anticipated that even after the use of ICSI, male factor infertility could influence mens' psychological well-being and experience of infertility.
Although most psychosocial infertility studies include both partners, few studies in this field actually focus on mens' experience of infertility and treatment. In this study, we concentrate on men in couples about to start their first IVF/ICSI treatment.
The aim of the study was to investigate whether a male infertility diagnosis had any influence on their experience of infertility, view of life, relationships, self-image and psychological well-being as compared with men in couples where the diagnosis was female, mixed or unexplained infertility. Information was gathered before and during treatment and after the result of the pregnancy test, whether positive or not.
Materials and Methods

Design
This study was part of a larger, prospective, longitudinal study in which couples, both men and women, were followed during their first IVF treatment by means of questionnaires administered on three occasions, before, during and after treatment. The patients were recruited between March 1999 and June 2002 at the Reproductive Unit, Department of Obstetrics and Gynaecology, Sahlgrenska University Hospital, Göteborg, Sweden.
The study was approved by the Ethics Committee of Göteborg University.
Procedure
All patients scheduled to start their first IVF or ICSI treatment received written information about the study a week before the introduction and information group meeting, which was held 2-4 weeks prior to the first treatment. Exclusion criteria were inadequate fluency in the Swedish language and participation in other studies. At the information meeting, people who were interested in participating in the study were asked to stay and answer the first questionnaire. Of the 200 couples invited, 166 agreed to participate (83% participation rate). Reasons for not participating included lack of time and lack of interest.
The second questionnaire was given to the couples to fill in about 1 h before oocyte retrieval, and the third questionnaire was sent by mail in a stamped, pre-addressed envelope 2 weeks after the result of the pregnancy test.
Each spouse was asked to answer the questionnaire separately without communicating with her or his partner.
In this paper, we only present the results for men.
Participants
A total of 166 men participated in the study, 65 men diagnosed with a male infertility and 101 men in couples with female, mixed or unexplained infertility. Patient characteristics are given in Table 1 . No significant differences were observed between the groups. No individual in either group had children in their current relationship. Three men in the male infertility group and two men in the female/mixed/unknown infertility group had undergone previous IVF treatment at other clinics. Eight men in the male infertility group and 10 men in the female/mixed/unknown infertility group had present physical diseases i.e. asthma, epilepsy, gastrointestinal disorders and hypertension. Two men in the male infertility group and four men in the female/mixed/unknown infertility group had an ongoing psychological condition i.e. depression and anxiety disorders. The pregnancy rate after the first treatment cycle was 36.9% in the male factor group and 33.7% in the female/mixed factors group (Table 1) .
Measurements
The Psychological General Well-Being index Psychological well-being during recent weeks before entering the study was measured using the Psychological General Well-Being index (PGWB) (Dupuy, 1984) . The PGWB contains 22 items divided into 6 sub-scales: anxiety, depressed mood, positive wellbeing, self-control, general health and vitality. The index scores can be totaled to form a global overall score, and the scores can be divided into these six dimensions. Each item is ranked 1-6, and the higher the value, the greater the well-being. Norm values from the Swedish population matched for age and gender are available (Dimenäs et al., 1996) . The PGWB has shown satisfactory reliability and validity (Dupuy, 1984; Wiklund et al., 1995) .
The difference between the ideal life and the real-life situation The accord between wanted and actually life situation was measured using seven items concerning the mans' perceptions of the correspondence between how he wanted his life to be and how he thought it was in terms of work, leisure time, contact with friends and family, relationship with partner, sex life and life in general. Visual analogue scale 0-10 was used: 0 ¼ very good accord and 10 ¼ no accord.
Optimism versus pessimism
Optimism was captured using two questions: (i) what do you think will be the results of the treatment you are about to start? and (ii) how do you describe yourself as an optimist or a pessimist? Visual analogue scale 0-10 was used: 10 ¼ absolutely optimistic and 0 ¼ absolutely pessimistic.
The meaning of reproduction
The perception of the point of reproduction was estimated using six items covering aspects of self-imagine, meaningfulness and affinity (Möller and Fällström, 1991) . Visual analogue scale 0-10 was used: 0 ¼ no, not at all and 10 ¼ yes, much.
The influence of family and friends attitudes towards the childlessness The impact of the intimates was evaluated using four questions e.g. 'How important do you think it is for your parents that you have children?' and 'How much are you influenced by your parents' attitudes?' Visual analogue scale 0-10 was used: 0 ¼ not at all and 10 ¼ very much.
The effects of infertility Psychological effects of infertility were measured using 14 items (guilt, success, anger, contentment, frustration, happiness, isolation, confidence, anxiety, satisfaction, depression, powerlessness, competence and control) (Edelmann and Connolly, 1998; Anderheim et al., 2005; Holter et al. 2006) . These items seek to capture aspects of experiences often expressed by infertility patients. The items were formulated as questions like 'To what extent have you had the following feelings the last few days: guilt, success, etc.?' These items are both summarized and analysed separately. Each item was graded 1 -5. Low values indicate greater well-being.
Relationship with partner
The respondent's relationship with his or her partner was evaluated by means of two questions: 'Do you feel that childlessness has caused problems in your marriage?' and 'Is talking to each other more difficult now than it was before infertility became an issue?' These items were also graded 1-5 (1 ¼ not at all, 5 ¼ very much).
Professional support
The need for professional support was covered by two questions: (i) have you ever had contact with a psychologist or other professional counsellor to talk about the strain of childlessness? and (ii) if not, do you think such contact would have been valuable? Only PGWB has been tested in a strict psychometric way. The other questions have good face validity, are based on experience from clinical practice and research and have good discrimination capacity.
Data analyses
In the results, we present two groups: (i) men with male factor infertility and (ii) men in couples with all other infertility diagnoses, because when we analysed male factor against separate female, mixed and unknown factors, we did not find any differences.
Means, standard deviations, medians and ranges were used for descriptive statistics. Mann-Whitney U -test was used for group comparisons of continuous and ordinal scale variables.
Interaction between groups and time were performed with MannWhitney U-test.
A sample size calculation was performed according to the following:
Assuming a mean score of 30.0 and with a SD of 8.0 in 'Psychological effects of infertility' in the female/mixed factor group, it was possible to detect a difference in score of 4.0 if 64 patients in each group were included (b-level 0.20, a-level 0.05).
Assuming a mean score of 107.0 and a SD of 12.0 in PGWB in the female/mixed factor group, it was possible to detect a difference in score of 6.0 if 64 patients in each group were included (b-level 0.20, a-level 0.05).
A linear multiple regression analysis was performed on the dependent variable 'The effects of infertility'. The following variables were tested for independence: age, infertility factor diagnoses, duration of infertility, waiting time for treatment, previous children, work, college/university education, residence, physical and psychological health, sum PGWB, the six items estimating the meaning of reproduction, the four questions covering the influence of family and friends and the seven items measuring the differences between the ideal life and the real-life situation. All tests were two-sided and a P-value ,0.05 was considered significant. SPSS software (version 12.0) and SAS software (version 8.2) were used.
Results
Before treatment
Psychological well-being measured using PGWB indicated good psychological health for both men in the male infertility group and men in the female/mixed/unknown infertility 
Primary education 6 (9. (Dimenäs et al., 1996) . There were no significant differences between men in the two groups concerning depressed mood, anxiety, positive well-being, self-control, general health or vitality before treatment ( Table 2) .
The difference between the ideal life and the real-life situation Men in both groups found quite good accord between how they wanted life to be and how it actually was concerning work, leisure time, contact with friends and relatives, sex life and life in general (Table 3) . A significant difference was found concerning contact with friends and acquaintances. Men in the male infertility group reported significantly less accord between ideal life and real life (P ¼ 0.0164) concerning contact with friends and acquaintances as compared with men in the female/mixed/unknown infertility group. Men in both groups reported good accord to their desires concerning the relationship with their partner (Table 3) .
Optimism versus pessimism
There was no significant difference between the male infertility group and the female/mixed/unknown infertility group regarding optimism versus pessimism. Both groups reported quite optimistic answers to the two questions used; the mean was around 8 on VAS scale 0 -10.
The meaning of reproduction
Questions related to experiences of infertility proved no differences between the two groups of men. There were no differences between men with and without male infertility diagnosis concerning what they perceived as the point of reproduction (Table 4) . Men in both groups stressed the need for a child to feel happiness, to experience life as meaningful and to have goals in life fulfilled. The mean values for these were 5.1-5.9 on a visual analogue scale 0 -10. The mens' need to have a child to feel like a man among men was graded by all the men as 3.9 -4.4.
The influence of family and friends attitudes towards the childlessness Both groups reported that parents, parents-in-law, relatives and friends had very little influence on their attitude towards childlessness. However, the men in both groups rated the importance to their parents that they had children as high, mean 6.6 (2.8) in the male infertility group and 6.1 (2.8) in the female/mixed/unknown infertility group (Table 5 ).
The effects of infertility No significant differences were found between the groups when analysing the 14 items measuring the psychological effects of infertility. The mean scores in both groups were low, indicating high levels of well-being (Table 6 ).
Relationship with partner
On questions related to childlessness and possible problems in the relationship, including communication difficulties, both groups indicated that they had very few problems. The participants' relationships with their partner was measured by answers on a scale of 1 (not at all) to 5 (very much) to two questions. Both groups had a mean value of 1.9 (1.0 SD in male infertility group and 0.9 SD in the female/ mixed/unknown infertility group) to the question: do you feel that childlessness has caused problems in your marriage?'. For the question: 'Is talking to each other more difficult now than before infertility became an issue?' the mean value was 1.3 (0.8 SD) in the male infertility group and 1.2 (0.6 SD) in the female/mixed/unknown infertility group (NS). In the multiple regression analysis, the variables working (P ¼ 0.005), part-time job (P ¼ 0.008), high score on PGWB (P , 0.000), little influence of the attitudes of parents (P ¼ 0.001) and good accord between the ideal life and the real-life situation in relation in general with partner (P ¼ 0.034) showed significant positive correlations with low scores on the dependent variable 'The effects of infertility'. The variable male infertility showed no independent correlation. Thus well-being, as measured by 'Effects on infertility' was not significantly influenced by male factor infertility when adjusting for possible confounders.
During treatment
The effects of infertility With regards to the answers to the 14 items of 'The effects of infertility' on the day of oocyte retrieval for women and giving a sperm sample for men, a day we could expect to be stressful, especially for men with male infertility, we did not find any significant differences in the answers given between the two groups (data not shown).
Reactions after treatment
The effects of infertility Two weeks after the pregnancy-test after the first treatment cycle, the men answered the third questionnaire and a subgroup analysis was performed on the men in couples where no pregnancy was achieved: 41 men in the male infertility group (63%) and 67 men in the female/mixed/unknown infertility group (66%). Small differences were found between the groups in this analysis, in both directions. Thus even after failure to achieve a pregnancy, we found no indication that men with male factor infertility reacted more negatively than men in couples with other types of infertility (data not shown).
No significant differences were found when interactions between group and time were analysed for questionnaire one versus two, two versus three and one versus three (data not shown).
Professional support
Approximately 9% of all the men in the subgroup where pregnancy was not achieved had experience of contact with a psychologist or other professional counsellor, and of those with no experience of such contact, 24% of the men in the male infertility group and 33% of the men in the female/mixed/unknown infertility group answered that they thought such a contact would have been valuable. This difference was however not significant.
Discussion
The main findings of this study indicate no evidence for the hypothesis that male infertility influences men more negatively than men in couples with female/mixed/unknown infertility. We found that men with the diagnosis male factor infertility reacted in a similar way as when the infertility was of female, mixed or unknown origin. This finding ought to be valuable to know for men starting IVF/ICSI treatment and could contribute to a reduction in stress. This is a prospective study, and we have not mixed the responses of men and women or different stages or methods in this result, but concentrated the study on men about to undergo their first assisted reproductive method treatment.
When analysing male factor against separate female, mixed and unknown factors, we did not find any differences. Hence, the analyses were conducted comparing men with male factor only against all other groups of infertility diagnoses to increase the power of the study, even if such a design could be regarded a weakness.
The reason we did not find any differences between the two groups of men may have to do with our methods of measurement. Future research should focus on mens' experience of infertility and treatment, investigating the impact of coping strategies and measurement methods, related to the treatment options and to gender roles in society today. Another explanation for not finding any differences due to infertility Psychological effect of male infertility diagnosis diagnoses may be the fact that male infertility is no longer synonymous with being unable to father a genetic child. The main problem, childlessness and the possible solution, treatment, is equal regardless of infertility factor for all men studied. It is obvious that the introduction of ICSI has revolutionized the treatment of male factor infertility and thereby probably also improved the psychological well-being of males as reflected in this study. In relation to this, it could be worth studying infertile men with azoospermia about to undergo donor insemination or donor IVF. Studying the issue of genetics in relation to infertility treatments may give quite different results. We only studied the men before and soon after the first treatment. At the time of the first treatment all possibilities remain open, as opposed to after the last treatment. Pook and Krause (2005) found that distress rises significantly in men after treatment lasting .17 months and after experiencing treatment failure, whereas no impact was identified for the diagnoses of male infertility. They concluded that treatment and the ongoing childlessness was the problem, not the diagnosis. Further studies investigating long-term effects of treatment failure related to infertility diagnoses are needed.
Our findings are positive, in the sense that it does not seem to be very threatening to the life and personality of a man to be infertile today. However, the positive answers may also reflect a tendency of giving positive answers to these kind of psychological questions. Infertility is a private matter; you want to stand out as a well-adjusted person, especially as a man, and you also want to stand out as a presumptive good parent and a 'positive' patient.
In this study, 34/200 couples declined to participate. Of those who refused to participate, the reason for refusal was reported to be lack of time and emotional strain in the present situation. The results presented here may thus show less of strong emotional reactions than may have been seen if these men had also participated. One important limitation with psychological studies, as well as with all observational studies, is selection bias i.e. that well-adjusted people tend to participate more often than people less well adjusted. It may also be assumed that couples entering and concluding fertility treatment in general are well adjusted and capable of handling the strain of infertility investigations and waiting time.
In spite of no differences being observed between men with and without male factor infertility diagnoses, and in spite of no damaging reactions being observed in the subgroup of men studied after failed infertility treatment, 24% of the men in the male infertility group and 33% of the men in the female/ mixed/unknown infertility group, who had no previous contact with a psychologist thought it would have been useful to receive counselling. Pook et al. (2001) suggest that one reason male patients seek counselling is that they feel responsible for the infertility. We interpreted the desire for counselling as a need for support when dealing with infertility and treatment irrespective of infertility diagnosis. Even if both men and women seeking IVF treatments seem to be psychologically well functioning, infertility is still an existentially demanding situation for those who are affected. Infertile couples generally put quite a lot of energy into reacting to and coping with their infertility, and they need support in this respect. It is also worth noting that even if the mean values indicate good well-being, some men experience infertility as an emotional burden. Because of the existential and specific problems related to infertility and its treatments, we find it appropriate to suggest professional counselling as a natural part of infertility treatments for all patients.
Even when most of the recent psychosocial infertility studies mostly include both partners, the women tend to be in focus. The women are most exposed during treatments and report stronger reactions both to infertility and treatment overall. In this context, men may see their role as a partner in a relationship more than as participants in their own right. Women own this problem and men see themselves as supporting women. They see their own problems as related to the womens' problems (Mahlstedt, 1994) . This might influence the mens' answers although they respond individually and anonymously. Some studies claim that there are no gender differences, but see the same pattern in mens' and womens' reactions to infertility and treatment, although women react more strongly (Holter et al. 2006; Boivin et al. 1998b) .
However, there is a risk that ignoring the impact of gender roles may lead to insufficient knowledge about mens' experience of infertility. Edelmann and Connolly (2000) found no gender differences, but suggested 'Differences of this kind may be primarily a function of the methodology adopted, the findings reflecting simply a tendency for women to express their feelings more readily to a stranger than are their partners.' (p. 372). Methods of measurement may favour the female type of expression, and it may be necessary to develop new questionnaires to elicit information about the male gender role in terms of reactions and expressions in order to discover the effects of infertility on men.
It has been suggested that the needs of men and women in relation to infertility have to be studied and treated separately (Pook et al., 2001; Glover et al., 1998) .
In conclusion, we found no evidence that a diagnosis of male infertility influences mens' experience of infertility, view of life, relationship and psychological well-being at the time of a first IVF/ICSI treatment cycle. Men in this situation seem generally well adjusted before starting their first infertility treatment, independently of which partner has the infertility diagnosis.
